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Rotten wood is known to be a good habitat for yeast species.
In the past few years, many novel yeast species have been isolated from rotten wood collected in different forests worldwide. Some of the yeasts recovered were basidiomycetes belonging to the genera Cryptococcus [1] , but the vast majority were ascomycete budding yeasts, including Candida carvajalis [2] , Candida laoshanensis and Candida qingdaonensis [3] , Candida queiroziae [4] , Candida amazonensis [5] , Candida cellulosicola [6] , Kazachstania saulgeensis, Kazachstania serrabonitensis and Kazachstania australis [7] , Metschnikowia henanensis [8] , Ogataea saltuana [9] , Scheffersomyces illinoinensis, Scheffersomyces quercinus and Scheffersomyces virginianus [10] , Saturnispora bothae [11] , Candida materiae [12] , Spathaspora arborariae [13] , Spathaspora brasiliensis, Spathaspora suhii, Spathaspora roraimanensis and Spathaspora xylofermentans [14] , Spencermartinsiella europaea [15] and Spencermartinsiella silvicola [16] . Among these novel taxa, four species, C. cellulosicola, C. qingdaonensis, C. laoshanensis and M. henanensis, have been found in China.
During a study on yeasts associated with rotten wood in Xishuangbanna Tropical Rainforest, more than 90 % of samples used in this study contained yeasts, and 122 yeast strains were obtained. Based on D1/D2 sequence comparisons, the majority of isolates were identified as known species, including Aureobasidium thailandense, Candida boleticola, Candida insectorum, Candida pattaniensis, Candida pseudorhagii, Candida quercitrusa, Candida sorboxylosa, Candida spandovensis, Candida tropicalis, Cyberlindnera saturnus, Kluyveromyces lactis, Lachancea thermotolerans, Saitozyma podzolica, Saturnispora zaruensis, Schwanniomyces polymorphus, Schwanniomyces vanrijiae, Trichosporon akiyoshidainum, Trichosporon coremiiforme, Vishniacozyma victoriae, Wickerhamomyces anomalus and Yamadazyma akitaensis. Among them, three novel yeast strains could not be ascribed to any known species with a validly published name. The results of further sequence analysis of the D1/D2 domains of the large subunit (LSU) rRNA gene and the internal transcribed spacer (ITS) regions indicated that these yeasts represent a novel species belonging to the genus Deakozyma, a recently described genus in the Saccharomycetales [17] . In the present study, we describe this novel species as Deakozyma yunnanensis sp. nov.
Fifty rotten wood samples were collected from two sites of Xishuangbanna Tropical Rainforest in Yunnan Province, PR China in July 2016 (Table 1) . Yeast strains were isolated from decayed wood samples in accordance with the method described by Hui et al. [8] . Each sample (1 g) was added to 20 ml sterile yeast extract-malt extract (YM) broth (1 % glucose, 0.5 % peptone, 0.3 % yeast extract and 0.3 % malt extract; pH 5.4) supplemented with 0.02 % chloramphenicol in a 150 ml Erlenmeyer flask and then incubated at 25 C for 3 days on a rotary shaker. Subsequently, 0.1 ml enrichment culture and appropriate decimal dilutions were spread on YM agar plates supplemented with 0.02 % chloramphenicol and then incubated at 25 C for 3-4 days. Different yeast morphotypes were purified at least twice and then stored on YM agar slants at 4 C or in 15 % (w/v) glycerol at À80 C.
The yeast strains were characterized by standard procedures described by Kurtzman et al. [18] . Assimilation tests for carbon and nitrogen sources were performed in liquid media. Starved inocula were used in nitrogen assimilation tests. Ascosporulation was investigated on YM agar, 5 % malt extract agar, cornmeal agar and yeast carbon base supplemented with 0.01 % ammonium sulphate (YCBAS) agar (1.1 % yeast carbon base, 0.01 % ammonium sulphate and 1.8 % agar) in pure and mixed cultures at 17 and 25 C. The cultures were examined weekly for up to 4 weeks.
Genomic DNA was extracted using Ezup Column Yeast Genomic DNA Purification Kit according to the manufacturer's protocol (Sangon Biotech). The D1/D2 domains of the LSU rRNA gene and internal transcribed spacer (ITS) regions were amplified by PCR and sequenced using primers NL1 and NL4 [19] and ITS1 and ITS4 [20] , respectively. Each 50 µl of PCR mixture included 21 µl PCR-grade water, 1 µl DNA template, 1.5 µM of each primer and 1 µl PCR Master Mix (2Â) (0.05 U µl À1 de Taq DNA polymerase, reaction buffer, 4 mM MgCl 2 , 0.4 mM of each dNTP; Sangon Biotech). PCR reactions were carried out in a S1000 thermal cycler (Bio-Rad Laboratories). The amplified products were purified with a QIAquick purification kit (Sangon Biotech) according to the manufacturer's instructions. Sangon Biotech (Shanghai, PR China) performed direct sequencing of the purified LSU rRNA gene and ITS PCR products using primers NL1 and NL4, and ITS1 and ITS4 with a Taq DyeDeoxy terminator cycle sequencing kit (Applied Biosystems) according to the manufacturer's protocol. Purified sequencing reaction mixtures were separated with a 3730XL automated DNA analyser (Applied Biosystems).
The sequences were compared pairwise via Basic Local Alignment Search Tool (BLAST) search [21] and aligned with the sequences of related species retrieved from GenBank by using the multiple alignment program CLUSTAL_X version 1.81 [22] . A phylogenetic tree based on the D1/D2 domains of the LSU rRNA gene sequences was reconstructed using the neighbour-joining method in MEGA 5.0 [23] . The evolutionary distances were calculated from the two-parameter model of Kimura [24] for the neighbour-joining analyses.
Starmerella bombicola CBS 6009
T was used as outgroup. The confidence levels of the clades were estimated through bootstrap analysis (1000 replicates) [25] . Only values greater than 50 % were recorded on the resulting tree. Reference sequences were retrieved from GenBank under the accession numbers indicated on the tree.
SPECIES DELINEATION, CLASSIFICATION AND ECOLOGY
The D1/D2 and ITS sequences of the three investigated strains were amplified and sequenced. No sequence diversity was found in any region of these three strains. The closest matches in GenBank among species with validly published names were the sequences of Deakozyma indianensis regardless of whether the D1/D2 or the ITS sequences were searched. However, their sequences differed from that of the type strain of Deakozyma indianensis by 5.8 % sequence divergence (20 substitutions and 5 gaps) in the D1/D2 domain and by 12.2 % sequence divergence (27 substitutions and 15 gaps) in the ITS region. According to the guidelines proposed by Kurtzman and Robnett [19] and Daniel et al. [26] , this extent of divergence is sufficient to justify these three strains representing a hitherto undescribed yeast species.
For the phylogenetic placement of the novel species, a neighbour-joining tree was reconstructed based on the D1/ D2 domains of the LSU rRNA gene. Reference species includes representatives of neighbouring genera and other related species of the genus Candida as defined by Kurtzman and Robnett. The novel species forms a well-supported clade together with D. indianensis CBS 12903 T (Fig. 1) . A similar result was obtained from the minimum-evolution analysis (results not shown). The results presented here support the hypothesis that the studied strains represent a novel species of the genus Deakozyma. The name Deakozyma yunnanensis sp. nov. is proposed, with the type strain NYNU 16742
T (=CICC 33160 T =CBS 14688 T ). D. indianensis was isolated from insect eggs and a rotting tree log in Indiana, USA [17] . Similarly to its closest relative, D. yunnanensis sp. nov. was recovered from different rotten wood samples collected in two sites of Xishuangbanna Tropical Rainforest. Interestingly, the activity of ants was observed in the rotten wood when the samples were collected. It is probable that the presence of the novel species from rotten wood may be a consequence of yeasts being carried to rotten wood by visiting insects. Therefore, rotten wood is a source for further investigation of yeasts in this genus.
DESCRIPTION OF DEAKOZYMA YUNNANENSIS HUI AND LIU SP. NOV.
Deakozyma yunnanensis (yun.nan.en¢sis. N.L. fem. adj. yunnanensis of or belonging to Yunnan Province, where this species was isolated).
In YM broth after 3 days at 25 C, the cells are ellipsoidal to elongate (2-5Â5-11.5 µm), divide by multilateral budding and occur singly, in pairs and in short chains (Fig. 2a) . Sediment is formed after 1 month, but no pellicle is observed. On YM agar after 6 days at 25 C, colonies are dull, white, partially butyrous, raised and with occasional outgrowths of hyphae. After 7 days in Dalmau plate culture on corn meal agar at 25 C, pseudohyphae are present but no true hyphae are observed (Fig. 2b ). Ascospores were not produced by any of the strains individually or when paired on common sporulation media for 4 weeks at 17 C and 25 C. Glucose and maltose are weakly fermented but not galactose, sucrose, lactose, raffinose, trehalose, methyl a-D-glucoside, melibiose, cellobiose, melezitose, inulin, soluble starch or xylose. Glucose, inulin, sucrose, raffinose (weakly), galactose but not at 37 C. Growth in the presence of 0.01 % cycloheximide is positive, but growth in the presence of 0.1 % cycloheximide, 10 % NaCl plus 5 % glucose and 1 % acetic acid is negative. Starch-like compounds are not produced. Urease activity and diazonium blue B reactions are also negative.
The type strain NYNU 16742 T was isolated in July 2016, from rotten wood collected in Xishuangbanna Tropical Rainforest in Yunnan Province, China. It has been deposited in the China Centre of Industrial Culture Collection (CICC), Beijing, China, as strain CICC 33160 T , and is permanently preserved in a metabolically inactive state. Extype culture has been deposited in the collection of the Yeast Division of the Centraalbureau voor Schimmelcultures (CBS), Utrecht, the Netherlands, as strain CBS 14688
T . The MycoBank number is MB 820121.
EMENDATION OF THE GENUS DEAKOZYMA KURTZMAN AND ROBNETT
Kurtzman and Robnett [17] stated in their description of the genus Deakozyma: 'fermentation of sugars is absent'. To accommodate physiological variations observed in Deakozyma yunnanensis NYNU 16742
T we propose to emend the description of the genus Deakozyma as follows: glucose is fermented by some species.
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